(45) Date of pubTicalion and mention 
of ttie grant of the patent 
1Z07^000 Bulletin 2000/28 

(21) Application numt>er: 93302213.9 

(22) Date of filing: 23.03.1993 



Office euiopfendes brevets (11) EP 0 569 185 B1 

EUROPEAN PATENT SPECIFICATION 

(5i)inLa':606K19A16 



(54) System Identifying the authenticity of an.ai 
Gegeiislandsechlheit-Ertcennungssystem 
Syst&ne dldenlification d* authenOdte d'un art 



Q. 
lU 



(84) 

DEiniGB 

(30) Priority: ■28.04.1992 JP 13778692 

(43) Date of publication of application: 
03.11.1993 Bulletin 1993f44 

(73) Proprietor. NHK SPRING CCLLTD. 
Yokohama-sbf, Kanagawa-ken (JP) 



• Hoshlno,Mdei(azu 
Yokohama^i, Kanagawa^en (JP) 



• Haga,Hldeini 
YUiohanKhsM^ Kanagawa-ken (JP) 



Browne, Robin Forsythe, Dr. 
Urquhart-Oykes&l^rd 
TowerHousB 
MenfonVlby 

Leeds 1^2 SPA West Yorkshire (GB) 
!) References cfledt 



e: Within nine riwnths from the publica)k>n of the mention of the grant of the European patent, any person may give 
ce to the European Patent OITice of opposHkm to the European patent granted. Notice of opposition shaB tw filed in 
ritlen reasoned staletnent It shaH not be deemed to hawe been filed until the oppositkm lee has been 
I) European Patent Comenlwn). 



Description may be lesulled. and an authentic article ma/ not be 



TECHNICAL FIELD [0005] WO.A^6«)5300 disctoses a security device 

in which a thick fibn hologram Includes at least one di&- 
[0001] The present invention relates to an idenim- 5 crete reflective region which vriien Btuminated reflects 
cation system for identifying Die auUientidl/ of an arti- strongly in a specific direction. A reader incorporates a 
de. light source and one or more photodiode detectors 

arrangetflo detect directionai reflections to discriminata 
BACKGROUND OP THE INVENDON against non^iologfaphic reflections and to perform a 



[0002] Conventionally, as means for identifying the 

authenticity of such articles as informafion storage BRIEF SUMMARY OF THE INVENTION 
cards including magnetic cards, stocks and bonds, tidc- 

ets and commerdal goods, a system of afTocing a holo- [0006] In vievr of such problems of the prior art, a 

gram marking, vrtiich is difficult to forgoi on the artide to is primary object oT the present nventfon is to provide an ■ 

be Menlitied as an Uentification seal was proposed, for artfoleklentricatfon system whfohalfoiws the aulhentto- 

instance^ h Japanese utiOy model lakk)penpUbncatk)n ity of an article to be Mentifiedieliably without disturbing 

Na 61-182580.. As such MentHfoalton seals are Ihe external appearance of the artldeL 

intended to b(B visuaVy ktentified, ttiey are normally [0007] A second otject of the present ihvGnlfonb to 

affixed to the parts of artfdes to be identified whk^ are 20 prwMe an artfcieidentificalfon system wMdi allows the 

easily noGceaUe from outsideL Titerefore, because authentidtyoranarthdetobeMenlifiedreBablywilhoul 

designing cfthe«demal appearance of an arfide must resticting the design of the arUda 

take into account the positnn. shape and cotor of the [0008] A third otjed of 0» present invention b to 

identification seal Ont is gdng to be affixed thereto^ provkle an artide identirication system viMch uses an 

freedom of design can be sevefely hampernl, and in 2s identificalton r^gfon to be placed on an article to be 

some cases the identifkatton seal may destroy the bal- ktentified. but this klentificafonregkin is so ihconspfcti- 

ance in the design to such an extent that the appear- ous that tt would not attrad the attehtton of the potential 

anca of the artfcle may be severely impaired.. forger, and the possibi% of the identlficatfon regfon to • 

[0003] In Japanese patent laUK)penpubBcatN>nNa be counterfeited is reduced. 

3r713S3flledbytheapplfoantofthi5applIcatfon,ilwa5 30 [0009] According to the present imentnn. there is 

prDposedtoprevide,onthesut«aceofanartkde^ahbk>- provided an artkte UentHfoatfon system far Menli^ 

gram regfon serving as an Uentiflcatwn seal ha\ring a the authenlkaly of an arttele, comprising: 



• patent appEcatfon Na 3-259636 (not yet published) nied identiricalkw means induding at least a fiist layer, 

bythasameappOcantanddirectedtoaninvGntnnusing 35 consisting of hotogram or diffradfon grating, havbig 

the above^nentfoned structure, an kfentificatmn region a reflective property for substantially reflecting light 

made of .a material wMdi reflects, with a unkiuedifliac- having a prescribed wavelength; 

live property, only^the light having a prescribed wave- Sght emittihg means far bnpftiging 1^ emiUed 

length, for instance lightJn the infiared band, viMch is therefrom onto saMklentificalfon means, saM light 

nolinlhorangeofvisa)teBght,isaBixedtosuchartfcles 40 having the prescribed wavelength: 

as infbrmatwn storage cards, stocks and bonds and fight delecting means far delecting l^refleded by 

tidiets so that the Wentificatfon region is nomiany trans- sakJ UentilKatnn means, sakt light delecfiig 

parent,t)utcanbeoptfaallyk)enlifiedbyusingdeteding means being provided wilh a filter whfahseleciiveiy 

IgM havhg the prescribed wavelength. According to anowsbansmissIdnofligMliavihgaoertahpolari- 

thisstniclure,tt»aulhenlidlyofihearthdecanbeUen- 45 saltan directkm; and 

tifiedwithhighaccuraiy,theforgefyoriheidentificalfon' control means ibrevahiatnglight detected by saM 

regton is' made mere diflicult, and the freedom in the Ughl detecting means and determinhg the aiilhen- 

design of the article is not in any way hampered. tidty of saM ailfcle associated with saM ktenUfiea- 

[OOOfl However, in realHy, it is diflKult to obtain a txm means; 

■iayerviMchreflecisohlythelighlofacertainwavelength so characterised bi that 

toahlghdegree.andlheligMtoberefleded mayweli the light emitted from saM flghl emitting means has 

partly penetrate the layer and may be i^lected by the a wav^engthoulsUe a visible range; and is linearly 

sur^oflheartkjenselLlnpartfaular.whenthesur- polarised in a presofeeddiredfon. said first layer 

face of the artfcle is metaBki and has a high reflecliwei being capable of refledibg saM 1^ from saM light 

coeflfcient, the light reeded by tt)e surface of the arti- 55 emitting means but substantially transparent to vi»- 

de may reach the Eght receiving regton of the Mentinca- ibie light; and 

tkm system atong vrith the fight reflected by the saki MenfificaOon means includes an underiying 

identificatton legfon whereby an erroneous detednn second layer whfch is at least semi-transparent and 



Figure 6 IS a side sedio 
operation oJ the present ei 



property lhalliglil which las emitted from said light Rn.«. r « , c«« ^ " ' 



!d by a third tayer or _ 
surbce of said article Itseir onto said light detecting 
means is substantially prevented from passing 
through said filter. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

lOlttfl In the preferred embodiment illUstiated ir 



[0010] .Preferably.thesecondbyerhassuchpo.ari- Figuri 1 lhnHighni^iSL^^L!S!^ 
passedlhroughsaidsecondlayertwicehasapolarisa- bewLfiedacconT^gtoTS^hS^^ 



^;e;i;;,~t;^7;;jed";'^rsars^i^ ''^^J^:^''''^'^'^ 

through the renecting layer and renecled by the surface [OOiq llWhae^a JSSfc te^ 

I^^S^i^r^S t^.'*"^''^ stripe 2 as the card 1 (s ^^^^ 

J?^S2l^£2^o!SS?T^'^ '^«Avriterbyaconveyi„gunitno.sl3aia; 

BRIEF DESCWPTKMIOFTHPnBAwiMr* '•^'«''*«*n"n'« 9 whW" comprises a CPU, mem- 

BRIEFDESCRIPTIONOFTHEDRAWINGS «y and an l/F circuit of known type, and determines the 

100131 Nhi»ihBnm«„rffc.-«««.^^ ^ aulhentldtyofthecardlasilluslratedinRgurel. 

« '^'•"'ogramfaimftjglaverlOaandanundeflyftigll^ 

tern Wustraled in Figure 1; . ■ ■ mMTT ■^Ti^^^.- 
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100%) for inumtnatlng light in the visitHe light band (380 
to 700 nm in wavelength) and a low transmittance for 
aiuminating light in the inliared light band (700 nm or 
longer in wavelength). Therefore, this hdogiam layer is 
essentially invisibte to human eyes, and has such a dif- 
fractive property that infrared light Impinged squarely 
thereon is diffracted and reflected onto a pair of seg- 
ments diagonally opposing each other on either side of 
the light emitting device 6. 

[0018] On the other hand, the polarization plane 
rotating layer 12 Is made by extending polycarbonate 
resin having a relatively pronounced double refractive 
property. The Ihicfcness of the polarization plane rotat- 
ing layer 12 is determined h such a manner that one 
quarter of the wavelength of the laser light emitted from 
the Bght emitting device 6 corresponds to the amount of 
douMe refraction of this layer. Therefore, as the compo- 
nent of the inddenl laser Eght which has transmitted 
through the light reflecting layer 10b is passed through 
this polarizatton plane rotating layer 12, redecJed by the 
surface la of the card 1, and again passed through the 
polaflzation plane rotating layer 12, Hs plane of polariza- 
tion is rotated by 90 degrees. 
[0019] When actually idenU^ng the authenticity of 
the caidl, the card 1 is conveyed until the identification 
seal 3 squarely opposes the Kght emitting deMce 6 of 
the Eght emittir^receiving unit 5. Then, illuinlnatir»g Eght 
having the wavelength of 780 nm and linearly polarized 
in the prescribed direction Is bnpinged from the Kght 
emitting device 6 onto the identification seal 3. The Eght 
diffracted and reflected by the identification seal 3 is 
traiHDitted through the polarization filter 7 before H is 
captured by specific segments 8a through 8h of the light 
receiving derice 8, and the authenticiV of ttte card 1 is 
identified aasotOng to the intensity of the l^ht received 
them, in this case, as the light which has passed 
through the light reflecting layer 10b travels both ways 
through the polarization plane rotating layer 12 before it 
reaches the polarization filter 7, Hs plane of polarization 
. is rotated by 90 degrees. Therefore, the light is able to 
reach the polarization filler 7. but cannot pass through 
the poiarizatiDn filter 7 nor reach the fight receiving 
device 8. Thus, even when the |5urfec0 la of the card 1 
has a high ooefiident of refledion, there is substantially 
no possibility of causing any erroneous detection (Fig- 
ure 6). ' 

[0020] Therefore, even when a potential forger has 
obtained this card 1 with illicit Intention, because the 
•dentificatfon seal is hardly visible with naked ^ and 
its posWon is therefore hard to Identify, and because the 
analysis of the reflective property of the hologram and 
the forigery of the hofogram are both technically difficult, 
and protMbitiveJy e)q)ensive, it is practically impossilJo 
for him to commit the forgery of the card. 
[0021] It is obvious that the present inrvention is not 
Ibnited by the above embodiment but can be bnple- 
menled in various other fomnsw For instance, the holo- 
gram was prepared in such a manner that the 



iltumbialing light was difflacted onto two of the seg- 
ments 8a through 8h of the light receiving device 8. but 
m^ ^ be prepared in such a manner that the illumi- 
natmg fight is diflraded onto four or more of the seg- 

5 ments 8a through 8h of the light receiving device 8. 
[002^ In the above described ertibodiment, the 
identificalion region was affixed to a magnetic card 1 
sening as an hfonnation storage cant, but similar 
results can be achieved even when fliey are. affixed to 

m cheds, promissory notes, gift certificates, and other 
monetary papers, and general commercial goods or the 
padcages therefor. In lids case, t)y placing a mask hav- 
ing an openmg in a prescribed posffion over the card 1. 
and selecting the position of the opening so as to coire- 

15 spond to the identification seal aflixed to the card, it is 
' possible to identify the iderdification seal by using a 
hand-carried hand scanner. When Ihe monetary papers 
are desired to be identified, although they tend to 
deform very easily, because Ihei properfies of hologram 

20 and diffraction grating are not substantially affected 
even when there is an angular deformation of, for 
instance, five degrees, no significant problems are ae- 
atedL For this reason, such identification seals can be 
aflixed to curved parts of goods such as tennis racket 

25 handles, and can be used satisfoctoray for the purpose 
of identi^ng the authentKHy of such goods. 
[0023J FiJlher. in the above described embodi- 
menl, hologram v»s used for the identification mark of 
the identificaUon seal aflixed to tf>e c^ 1, similar 

30 results can be obtained when diffraction grating is used 
instead. 

(0024) Thus, acconfing to the system for Mentaying 
an article d the present inventfon, by provWing Bght 
emitling means for emitting light having a prescribed 

3S wavelength and fineariy polarized In a prescribed direo- 
tton. an kientification regfon defined on the artkde, the 
hlentifffiatfon re^ including a light reflecting layer 
whk^h is adapted to transmit visible Eght and reflect Eght 
ofwavelengthotherthanthoseofvisibleEghtvrithaoer- 

40 tain reflective (fffedivity property, and a polarizatton 
plane rotoOig layer made of optftalfy antsotropk; mate- 
rial whKb rotates Rnearly polarized pght of the certain 
wavelength by double refradton, Eght receiving means 
for recdving the l^ht refieded by the Eght reflecling 

45 layer, and a polarizatfon finer for alkmbiglransmlssfon 
of only Ow ndated llneariy polarized Eght placed on a 
light receMng swfoce of the Bght receivihg means, the 
vIsiUa Eght Is not refleded by the fight reflecting layer 
' and the Eght reflecting layer is therefore made tianspar- 

50 ent so that the Menfificalfon system wouU not afliect the 
design of the arfide, and the freedom of design is sub- 
Stan^ frnproved. Further, the Eght refleded by the 
surito of the artkje whfoh tends to ghe rise to noises 
for the process oflhe Uenfificalfoh Is thereby improved. 

55 Thus, the present imenEon offers a signfficant hipnwe- 
ment over the prior art 



An artide identHtcaUon system for identifyihg the 
authenticily of an article, comprising: ■'■ ■ 

5 

KtentTication means (3) mduding at least a first 
layer (10). consisting of hologram or diflractfon 
grating, Itavtng a reftedivB property fcr sulh 
stantially reflecting light having a piesaibed ' 
wavelength; to 
light emitting means (6) for implngbig 5ght emit- 
ted therefrom onto said identificatlbn means 
(3). said light having the prescribed wave- 
length; 

»ghl detecting means (8) for detecting T^t i$ 
reflected by said identification means (3), said 
Eght detecting means ^8) being provided with a 



and 

control means for eraHiating Hghf detected ty 
saki light detedfng means (8) and determining 
the airthenlicay of said artide associated with 
said IdemiRcatnn means (3): 
characterised nt that 

the light emitted from said light emitting means 
(6) has a wavelength outside a. viable range, 
and is linearty polarised in a prescn'bed direc- 
tion, said first layer (10) behg substantially 
transparentib visible fight; and 
said Menfification means (3) tncliides an imder- 
lyihg second layer (12) whidi b at least seml- 



tion plane rotating property that Ught which has 
«mHted from said Dght emitting means (6), 3S 
passed through said first (10) and second (12) 
. layers and been reflected by a third layer or a 
surfece of said artide itself onto said ' fight 
detecting mearis (8) Is subslan ' 
from passing through said filter (7). 



Hologramm- Oder Beugungsgiller besteht, wel- 
ches eine Reflesdonse^enschaft zun bn 
vi«sentlichen RefleWieren von Ucht mit einer 
festgelegten Wellenlange aufweist; 
einer Uchtausstrahkingsvorrichtung (6) zum 
Beaufschlagen der Identifilotionseinrichtung 
(3) mit dem davon ausgesendelen Ucht, wobel 
das Ucht die festgdegte Wiellenlange hat 
einer Uchterfossungsvorriditung (8) zum 
Erfassen von durdi die Mentifikatioiiseihrich- 
m Udit, wobel die Uditer- 
lit einem l=ilter (7) 
versehen isl. der selekfiv den Durdiba von 
Ucht mit einer besttmmten Polarisationsridw 
tungertaub^und 

eher Steuereuviditung zum Auswertpn von 
durd) die Uditetfassungsvorridilung (8) erf^B- 
tero Ucht und Bestlmmen der Echlheit des der 
Wentifiliatlonselnriditung (3) zugeordneten 
Gegenstarxies, 
dadurch gekennzelchnet, 
daa das von der Uchtausstrahlungsvonichtung 
(6) ausgesendete Ucht eine Wellenlange 
auCeihalb des sichtbaren Bereichs aulweist 
und b) einer feslgelegten Richfung Bnear pola- 
rislerl ist, wobei die ersfe Schicht (10) ftn 
wesenUchen fur sichlbares Ucht durchlassig 
ist:und 

da& dfo Identifikationseinrichtung (3) eine dar- 
unter Begende zweite Sdiidd (12) enthdit, <fle 
wenigslens halbdurdilSssig ist und mil dher 
soMien Eigenschaft zur Diehung der Polarisa- 
llohsebene veisehen ist, daB Ucht. weldies 
von der Uchlausstrahlungsvorrlchtung (6) aus- 
gesendet wurde. durch die erste (10) und 
zweite (12) Schicht Hef und durch eine dritte 
ScMdH Oder eine Oberfiache des Gegenstan- 
des sebst auf die Uditerfessungsvoirichtung 
(8) reflektiert wurde; an wesentRdien am 
Durchlaufen des FiHeis (7) gehindert wird. 



.2. An stkde ktenfification system according to daim 2. Gegens 
1. wherein said second layer (12) has such poiari-. 1. 



whfch passed through said second layer twice has 45 
a pdarisatfon diredlon rotated by approodmately 
go*, and saw filter (7) provided on saM light detect- 
ing mieans (8) b so oriented as to shut-off said light 
which has had a polarisatton direction thereof 
rotated by 90° by said second layer. so 

'PatentansprOche 

1. Gegenstands-Mentifikal 



daadiazMeileSdMit(12)e»iesold)eEIgensdiaR 
zur Drehung der Polarisatioosebene aufweist. daft 
potaristertes Udrt. «refohes zweimal durdi die 
zweite Sc«cht gelaufen ist. eine urn etwa 90» 
gedrehte PdarfsaOonsrichtung besitzt. und 
daB der auf der Udiferlassur^svorriditung (8) vor- 
gesehene Filter (7) so oitentiert ist. da& er das 
LkM,W8idies eine umgo> durdi diezweite Sdddit 
gedrehte PUarisatfonsiiditung besitzt, spem 



rung der Echtheit eines Gegenstandes, mH 



ss Revendlcations 



einer Idenfifikafionseinrichtung (3) ma wenig- 1. Systfeme dIdenBficaBon d-objet destme a Wenfifier 
stens einer erstenSdifcht (10). die aus einem rauthenfidtetfunobiel.oomprenant: 
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des mcyens tfWenlificaUon (3) comprenant au 
moins une premiere couche (10). consaiife 
d\in hofegramrne ou fftm rSseau de ditfraclion, 
prfeentant une proprt^lS de reflexion afn de 
reflechiirsensiblemeiit la turnip ayant une lofi- 5 
gueurd'ondeprescrile: 
des moyens d*£fniss!on de himler^ (6). aim que 
la lumidre gmise par eux heurte les moyens 
dUentification (3), cotte himlere ayant la lorv 
gueurd'ondepresoile; • 10 
des moyens de detection de lumi^fe (8) destl- 
n6s d ddtecter la lumiSre riflechte par les 
moyens dTdentificaHon (3). ces moyens de 
d6Jedlon de lumifire (8) etani ^quipes d^in fD- 
tre (7) qui permet setecUvement la Iransmis- is 
slon de hmiKre ayant une certaine direclion de 
polarisalion;et 

des moyens de coinmande pemiellant tfdva- 
hier la lumKre dtiectte par lies moyens de 
detection de tmUm (8) ei de ddemliher x 
rauthenticjt6 de roijel assocK aux moyens 
d1dentHlcalion(3); 
caiscteiisi on ce que : 

la kmiUre £m[s0 par les moyens d'emission de 
himieie (6) a une tonfiueur djonde sihite en- 2s 
dehors d\m spectre de lumi&re visible; et est 
polarisSe Rntoirement dans une direction pres- 
CTite, la premiire coudie (10) iXatA sensible- 
ment transpaiente a la kimiire visit)le ; el 
les moyens drktenlllicatkin , (3) -oomprennent so 
unedeudemeoouchesilufedessou5(19,'qiii ' 
est au moins semHransparente et pouraie 
tfune propriety de pivotement do plan de pola- 
risation teOa que de la hmiefB ayant ^ «mise 
par les moyens d'Smission de himfere (6). as 
ayant traversd les premlgre (10) et deuxitoie 
(12) couches etsyant^td leflecMe par une tiDl- 
sltoie couche. ou par une surface de rbbjet 
proprement dit. sur les moyens de detection de 
lun^(B),estsensit)lemenl.enipedieedetr»-. w 
verserlefiltre(7). 



Z Systtoiedldentificationtfotij^selonlarevendica- 
tionl, dans lequei la deudtoie couche (12) pifr: 

. seniB une pnprKtt de lotaliDn du plan de 45 
pobiisatlon teOe que de b himifirB polariste ayant 
traverse deux fois b deuxiime couche presente 
una dbeciion de pobrisatkm pIvDite d'approodmati- 
vement 90*. et b fPtra (7) pr^ sur les moyeits de 
d6tediondelumiirB(8)estorient6debcdnaan6- so 
ter b kmiHre dont b drecSon de pobrisation a «I6 
pfwife de 90? par b deuxKme coucha 
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Fig, 2 
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Fig. 5 
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